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AMENDMENT -** TO THE CLAIMS 

Please amend the claims as follows: 

1 . (Currently Amended) A towable marine acoustic source apparatus forjjsejn 

griamic surv ey ftampaians. comprising: 

(a) an array including at least a first cluster, said army being adapted to 
* SRis mic sh - adapjed, to locate a subsurface structure in an earth formation , 

said first duster including at least two acoustic sources each having a longitudinal axts, 

said first cluster being defined by a spatial relationship wherein: 

(i) said acoustic sources are disposed at a substantially common 

depth, and 

(ii) each said longitudinal axis of said sources are substantially 
orthogonal to a pre-determined direction of towing; and 

(b) at least one protective tube for substantially enclosing one of a portion of 
a supply line between the termination and said acoustic sources, a positioning device, a 
gun controller and a depth measurement device. 

2 (Original) The apparatus of claim (1) wherein said longitudinal axes of said 
acoustic sources are one of (a) generally parallel to the water surface, and (b) generally 
perpendicular to the water surface. 

3 (Original) The apparatus of claim (1) wherein said protective tube comprises: 

(a) at least one coupling, said coupling having a neck portion matable with 
said acoustic source and a barrel portion adapted to enclose a portion of the supply line, 
and 

(b) at least one flexible sleeve joined to said coupling. 

4. (Original) The apparatus of claim (1) wherein said first cluster comprises at least 
two air guns. 

5 (Original) The apparatus of claim (4) wherein said air guns each have a 
connection interface adapted for receiving one of gas, electrical power, and data; and 
further comprising a first set of air guns having said connection interfaces onented in a 
first direction and a second »et of air guns having said connection interfaces oriented in 
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a second direction, said first direction being different from said second direction. 

6 (Original) The apparatus of claim (4) wherein said air guns each have a 
connection interface adapted for receiving one of gas, electrical power, said connects 
interfaces being oriented in substantially the same direct.on. 

7 (Original) The apparatus of claim (4) wherein said air guns each have a 
connection interface adapted to receive one of gas. e.ectrica. power, and data signals 
from a supply Mm and further comprising a connector for coupling sa,d conne* on 
interlace to the supply line; said connector having a bent end that mates w,th the supply 
line without causing substantial bending of the supply line. 

8. (Original) The apparatus of claim (4) wherein said coupling has a first and 
second mating shell. 

9 <0*.«l> Tbe app.ra.us 0. claim (4, whereto said air guns each include porta, 
and wfrerein said M duster la further defined by said air gun porta being a„gned ,n 
substantially along a first plane, 

1 0 (Original) The apparatus of claim (9) further comprising a aeccnd cluster of at 

along a second plane that Is substantially parallel to aaid first plane. 

,1 (OrigInal)Theapperatuaofc,aim(4)wh.reinsaidalr 9 unseachhave a pra. 

fi n J" 1. said air guns ha.ng a center-^enfer spacing * no greater than about 
D„ where D, is calculated by the equation: D. - .62 . V"' meters, where Vis a volume 
of a largest operative acoustic source in cubic inches. 

„ (Original) The apparatus of cfaim («) where***, airguna each have a p^deflned 

~ S A Z. VI where P is an acoustical 
where D c Is calculated by the equat.on: ^-21^ j • 
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source absolute pressure, Po is an ambient absolute pressure, and V is a voiume of said 
acoustical source in said cluster. 

13. (Currently Amended) A towable marine acoustic source apparatus deployable 
from a service vessel having a tow line that includes a termination, the apparatus 
comprising: 

(a) an array including at least a first cluster, said array being adapted to 
genera! * setemjc sj flnaj Wanted to locate a subsurface .tn.rt.trp in an earth formation, 
said first cluster including at least two acoustic sources each having a longitudinal ax.s, 
said first cluster being defined by a spatial relationship wherein: 

(i) said acoustic sources are disposed at a substantially common 

depth, and 

(ii) each said longitudinal axis of said sources are substantially 
orthogonal to a pre-determined direction of towing; and 

(b) a harness connecting the sources to the termination, said harness 
absorbing a substantial portion of the tension force induced during towing. 

14. (Original) The apparatus of claim (1 3) wherein said harness comprises a collar 
associated with each source and a plurality of linking members, said linking member 
providing a mechanical connection between each collar. 

15 (Original) The apparatus of claim (13) wherein said longitudinal axes of said 
acoustic sources are one of (a) generally parallel to the water surface, and (b) generally 
perpendicular to the water surface. 

16. (Original) The apparatus of claim (1 3) wherein said cluster comprises at least two 
air guns. 

17 (Original) The apparatus of claim (1 6) wherein said air guns each have a 
connection interface adapted for receiving one of gas, electrical power, and data; and 
further comprising a first set of air guns having said connection interlaces oriented in a 
first direction and a second set of air guns having said connection interfaces onented .n 
a second direction, said first direction being different from said second direction. 
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18 (Original) The apparatus of claim (16) wherein said air guns each have a 
connection interface adapted for receiving one of gas, electrical power, said connection 
interfaces being oriented in substantially the same direction. 

1 9 (Original) The apparatus of claim (16) wherein said longitudinal axes of said 
acoustic sources are one of (a) generally parallel to the water surface, and (b) generally 
perpendicular to the water surface. 

20 (Original) The apparatus of claim (16> wherein said air guns each include ports, 
and wherein said first cluster is further defined by said air gun ports being aligned in 
substantially along a first plane. 

21 (Original) The apparatus of claim (20) further comprising a second cluster of at 
least two air guns, said second cluster air guns each having ports aligned substanbally 
along a second plane that is substantially parallel to said first plane. 

22 (Original) The apparatus of claim (18) wherein said air guns each have a pre- 
defined center, said air guns having a center-to-center spacing is no greater than about 
Ds) where D s is calculated by the equation: D s = .62 • V v% meters, where V is a volume 
of a largest operative acoustic source in cubic inches. 

23 (Original) The apparatus of claim (16) wherein said airgunseach have a predefined 
centered air guns having a center-to^enter spacing that is no less than (D 0 -( Dc )(50%», 

where D c is calculated by the equation: D e = 2^ JL V J . where P is an acoustica. 

source abso.ute pressure, Po is an ambient absolute pressure, and V is a volume of said 
acoustical source in said duster. 

24. (Currently Amended) A method of performing a marine seismic survey tojgcate 

oMhsHrfaoe hyHrocarfaons. comprising: 

(a) towing a plurality of acoustic sources each having a longitudinal ax,s; and 

(b) providing an array having at least a first cluster, said army beinq adapted , 
^ a ss . r~:~ ****** m Incut* * subsurfa ce picture in an earth 
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formation, the first cluster being formed by: 

(i) positioning the acoustic sources along a plane generally parallel 

with a water surface; and 

(ii) aligning the longitudinal axis of each acoustic source substantially 
orthogonal to a pre-determined direction of towing; and 

(c) enclosing in a tubular member one of a portion of a supply line between a 
termination and the sources, a positioning device, a gun controller and a depth 
measurement device. 

25. (Original) The method of claim (24) further comprising aligning the longitudinal 
axes of the acoustic sources in one of (a) generally parallel to the water surface, and (b) 
generally perpendicular to the water surface. 

26. (Original) The method of claim (24) wherein the acoustic sources include at least 
two air guns each having a longitudinal axis, and a connection interface adapted for 
receiving one of gas, electrical power, and date. 

27. (Original) The method of claim (26) further comprising: orienting the connection 
interfaces of a first set of air guns in a first direction; and orienting the connection 
interfaces of a second set of air guns in a second direction different from the first 
direction. 

28. (Original) The method of claim (26) further comprising orienting the connection 
interfaces of the air guns in substantially the same direction. 

29 (Original) The method of claim (26) further comprising aligning the longitudinal 
axes of the acoustic sources in one of (a) generally parallel to the water surface, and (b) 
generally perpendicular to the water surface. 

30. (Original) The method of claim (26) wherein the air guns each have a pre-defined 
center, the air guns having a center-to-center spacing is no greater than about D s , where 
D, is calculated by the equation: D. = .62- V«> meters, where V is a volume of a largest 
operative acoustic source in cubic inches. 
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31 . (Original) The method of claim (26) wherein the air guns each have a pre- 
determined center and the air guns having a center-to-center spacing no less than (D c - 



(Dc)(50%)), where D c is calculated by the equation: D e - 2l ^ p 



: D e =2^ 



3 P 



V 



, where P is an 



o / 



acoustical source absolute pressure, Po is an ambient absolute pressure, and V is a 
volume of the air gun in the cluster. 

32. (Original) The method of claim (26) wherein the air guns each include ports, and 
further comprising aligning the air gun ports substantially along a first plane. 

33 (Original) The method of claim (32) further comprising forming a second cluster 
of at least two air guns each having ports; posrtioning the second cluster adjacent the 
first cluster; and aligning the ports of the second cluster air guns along a second plane 
that is substantially parallel with the first plane. 

34. (Currently Amended) A method of performing a marine seismic survey tolocate 

subsurface hydrocarbons , comprising: 

(a) towing a plurality of acoustic sources each having a longitudinal axis; and 

(b) providing an array having at least a first cluster, sa id array beinq adapted 
m fleneraj a sejgm jc .fa y*,! adapted to locate a subsurfac* stn.cture in an earth 

formation, the first cluster being formed by: 

(i) positioning the acoustic sources along a plane generally parallel 

with a water surface; and 

(ii) aligning the longitudinal axis of each acoustic source substantially 
orthogonal to a pre-determined direction of towing; and 

(c) connecting the sources to a termination to form a connection that absorbs 
a substantial portion of the tension force induced during towing. 

35 (Original) The method of claim (34) wherein said connecting step includes 
fastening a collar on each source, and linking each collar to the termination. 

36 (Original) The method of claim (34) wherein the acoustic sources include at least 
two air guns each having a longitudinal axis, and a connection interface adapted for 
receiving one of gas. electrical power, and data. 
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37 (Original) The method of claim (36) further comprising aligning the longitudinal 
axes of the acoustic sources in one of (a) generally parailel to the water surface, and (b) 
generally perpendicular to the water surface. 

38 (Original) The method of claim (36) further comprising orienting the connection 
interfaces of a first set of air guns in a first direction; and orienting the connects 
interfaces of a second set of air guns in a second direction different from the first 
direction. 

39. (Original) The method of claim (36) further comprising orienting the connection 
interfaces of the air guns in substantially the same direction. 

40 (Original) The method of claim (36) wherein the air guns each have a pre-defined 
center, the air guns having a center-to-center spacing is no greater than about D„ where 
Miscalculated by the equation: D, = .62 • V m meters, where V is a volume of a largest 
operative acoustic source in cubic inches. 

41 (Original) The method of claim (36) wherein the air guns each have a pre- 
determined center and the air guns having a center-to-center spacing in a range that .s 
no less than <D C - (D e )(50%», where D c is calculated by the equafon: 



,U3 



1JL vf , where P is an acoustical source absolute pressure, Po is an 



4nP, 



ambient absolute pressure, and V Is a volume of the air gun in the cluster. 

42 (Original) The method of claim (36) wherein the air guns each Include ports, and 
further comprising aligning the air gun ports generally along a first plane. 

43 (Original) The method of claim (42) further comprising forming a -ond cl^er 
of at least two air guns each having ports; positioning the second adjacent the first 

is substantially parallel with the same plane. 
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44. (Original) A marina acoustic source system for use in seismic suivexcanmaj^. 

comprising: . . . . 

(a) an acoustic array including at least one cluster, said arra y he.nq adapted , 

to ggpeal » ^i S mic s ignal adapted to locate- a c„h„.rfncP stn.cture in an earth 
fetation, said cluster having at least two acoustic sources, said sources each hav.ng a 
longitudinal axis, said duster being defined by a spatial relationship wherein: 

(i) said acoustic sources are aligned in a plane generally parallel 
with the water surface; and 

(ii) each said longitudinal axis of said sources are substantially 
orthogonal to a pre-determined direction of towing; 

. (b) a supply line operatively connected to said acoustic array, said supply line 
adapted to convey one of power and data to said acoustic array; 

( C) a protective tube enclosing at least a portion of said supply line; 

(d ) a harness that connects to each of said acoustic sources; 

(e) a termination matable with said supply line and said harness; 

(f) a tow line connected to said termination for towing said array through water; 



and 



(g) 



a service vessel to which said tow line is attached. 



45 (Previously presented) A towable marine acoustic source apparatus, comprismg: 
an array including at least a first cluster, said first cluster including at least two 
acoustic sources each having a .ongitudinal axis, said first cluster being defined by a spatial 

relationship wherein: 

(a) said acoustic sources are disposed at a substantally common depth. 

(b) each said .ongitudinal axis of said sources are substantially orthogonal to a 

pre-determined direction of towing; and 

(c) each said longitudinal axis of said sources are substantally orthogonal to a 

horizontal plane. 

46. (Previously presented) The apparatus of claim (45) wherein said first cluster 
comprises at least two air guns. 

a connect intortace «*M .or ^ one o. „», powe,. connect™ 
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interfaces being oriented in substantially the same direction. 
48 . (Previouslypresented)^^ 

a pre-defined center, said air guns having a center-to-center spacing ,s no greater than 
about D, where D 6 is caicuiated by the equation: D, = .62^» meters, where V is a 
volume of a largest operative acoustic source in cubic inches. 

49 (Previously presented) The apparatus of claim (46) wherein said airgunseach have 
. predefined center, said air guns having a center-to-center spacing that is less than 

(D C - (D o )(50%)), where D c is calculated by the equation: D« = 2^- V j . where P is 

an acoustical source absolute pressure. Po is an ambient absolute pressure, and V is a 
volume of said acoustical source in said cluster. 

50 ( Previouslypresented)Amemodofp^ormingamarinesei S micsurvey, M 
' m towing a plurality of acoustic sources each having a longitudinal axis; and 

(b) rnfi^nmW*™*™^^™^^^ 

(o positioningtheacousticsourcesalongaplanegenerallyparallelwith 
a water surface; and ^ ^ ^ ^ ^ ^ ^ 

orthogonal to a predetermined direction of towing; and 

00 aligning the longitudinal axis of each acoustic source substant,a..y 

orthogonal to the water surface. 

51 (Pre^ous.ypresented)Theme W odofdaim(50)wh e re m the ai rgunseachhavea 
pruned center, the air guns having a center-to-center spacing is no greater than about 
D 4 ,where D9 isca.cu.atedbymeequa«on: D. meters, where Vis a vo^me of a 
largest operative acoustic source in cubic inches. 

52. (Previously presented The method of claim (50) further comprising: 
defining a center for each air gun; and 

ZJL* * spacina no M than <D, - (D^0%». «he,e 0« . 
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3 P 



calculated by the equation: D e = 2|^~VJ . where P is an acoustical source absolute 
pressure, Po is an ambient absolute pressure, and V is a volume of the air gun in the cluster. 



53 (Previously presented) The method of claim (50) further comprising forming a second 
cluster of at least two air guns each having ports; positioning the second cluster adjacent the 
first duster; and aligning the ports of the second cluster air guns along a second plane that ,s 
substantially parallel with the first plane. 

64 (Previously presented) A marine acoustic source system, comprising: 

(a) an acoustic array including at least one cluster, said cluster having at least two 
acoustic sources, said sources each having a longitudinal axis, said cluster being defined by a 

spatial relationship wherein: 

(i) said acoustic sources are aligned In a plane generally parallel with 

the water surface; 

(ii) each said longitudinal axis of said sources are substantially 
orthogonal to a pre-determined direction of towing; 

(Hi) each said longitudinal axis of said sources are substantially 
orthogonal to the water surface; 

(b) a supply line operatlvely connected to said acoustic array, said supply line 
adapted to convey one of power and data to said acoustic array; 

(c) a termination matable with said supply line; 

(d) a tow line connected to said termination for towing said array through water; 

and 

(©) a service vessel to which said tow line is attached . 
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